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METHOD

(67)  Abroadcast reception device and an alternative
broadcast channel check method that execute quick net-
work following operations of a first tuner (11) and a sec-
ond tuner (12) receiving different broadcasts are provid-
ed.

When a level of a current reception quality of the first
tuner (11)is"low" and alevel of a currentreception quality
ofthe second tuner (12) is "high", a first tuner preferential
mode is set and the frequency of a check of an alternative
frequency ofthe firsttuner (11) executed by a background

BROADCAST RECEPTION DEVICE AND ALTERNATIVE BROADCAST CHANNEL CHECK

tuner (2) is set to be higher than the frequency of a check
of an alternative frequency of the second tuner (12) (b).
When the level of the current reception quality of the first
tuner (11) is "high" and the level of the current reception
quality of the second tuner (12) is "low", a second tuner
preferential mode is set and the frequency of the check
of the alternative frequency of the second tuner (12) ex-
ecuted by the background tuner (2) is set to be higher
than the frequency of the check of the alternative fre-
quency of the first tuner (11) (c).
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Description

[0001] The presentinvention relates to network follow-
ing technology in a broadcast reception device.

[0002] Conventionally, radio broadcast for performing
audio broadcast with data such as a radio data system
(RDS) is known. The data broadcasted by the radio
broadcast includes information of a frequency channel
broadcasting the same program, called AF. A radio re-
ception device receiving the radio broadcast executes
an AF check for sequentially checking individual recep-
tion states of other frequency channels broadcasting the
same program as a frequency channel during reception
by referring to AF and executes a network following (NF)
operation for changing the received frequency channel
to a frequency channel having a superior reception state
among other frequency channels broadcasting the same
program as the frequency channel during reception,
when the reception state of the frequency channel during
reception is deteriorated.

[0003] As the radio reception device to execute the NF
operation, a radio reception device receiving a program
from one frequency channel by a phase diversity method
using two tuners and using one tuner for receiving the
program and the other tuner for executing the AF check,
when a reception state of the frequency channel during
reception is deteriorated, is known (for example, refer to
Patent Literature 1).

[0004] In addition, technology in which three tuners of
first to third tuners are included in a television/radio re-
ception device, the first tuner and the second tuner are
used for receiving two different programs, and the third
tuner is used for searching a channel broadcasting the
same program as a program received by one of the first
tuner and the second tuner is known (for example, refer
to Patent Literature 2).

Citation List
Patent Literature
[0005]

Patent Literature 1: JP 2007-288631 A
Patent Literature 2: JP 2006-304073 A

[0006] Inthe case in which the three tuners of the first,
second, and third tuners are included in the radio recep-
tion device, the first tuner and the second tuner are used
for receiving the different programs, and the third tuner
is used for executing the AF check, if the third tuner is
used for only the AF check of a frequency channel re-
ceived by one of the first tuner and the second tuner, the
AF check of a frequency channel received by the other
tuner cannot be executed and an NF operation for the
other tuner cannot be executed.

[0007] Meanwhile, if the AF check of the frequency
channel received by the first tuner and the AF check of

10

15

20

25

30

35

40

45

50

55

the frequency channel received by the second tuner are
executed sequentially by the third tuner, a relatively long
time is needed until the AF check of the second tuner is
completed. In addition, because the NF operation of the
second tuner cannot be executed until the AF check of
the second tuner is completed, the NF operation of the
second tuner cannot be quickly executed when a recep-
tion state of the second tuner is deteriorated before the
AF check of the second tuner is completed.

[0008] Accordingly, an object of the present invention
is to, when a reception state of a first tuner or a second
tuner is deteriorated in a broadcast reception device in-
cluding three tuners of first, second, and third tuners and
using the first tuner and the second tuner for receiving
different broadcast channels, change the broadcast
channel received by the tuner having the deteriorated
reception state to other broadcast channel broadcasting
the same program as the broadcast channel during re-
ception and having a superior reception state quickly.
[0009] Theinventionrelates to broadcastreception de-
vices and methods according to the independent claims.
Embodiments are disclosed in the dependent claims.
[0010] According to an embodiment of the present in-
vention, there is provided a broadcast reception device
including a first tuner, a second tuner, and a third tuner.
The broadcast reception device includes an alternative
broadcast channel check unit which checks a reception
quality of a first tuner alternative broadcast channel to be
a broadcast channel broadcasting the same content as
a broadcast channel being received by the first tuner and
checks a reception quality of a second tuner alternative
broadcast channel to be a broadcast channel broadcast-
ing the same content as a broadcast channel being re-
ceived by the second tuner, using the third tuner, when
the first tuner and the second tuner receive different
broadcast channels; and a network following execution
unit which changes the broadcast channel received by
the first tuner to the first tuner alternative broadcast chan-
nel where the reception quality checked by the alternative
broadcast channel check unit is superior at a first prede-
termined opportunity and changes the broadcast channel
received by the second tuner to the second tuner alter-
native broadcast channel where the reception quality
checked by the alternative broadcast channel check unit
is superior at a second predetermined opportunity. The
alternative broadcast channel check unit executes the
check of the reception quality of the first tuner alternative
broadcast channel using the third tuner at the frequency
higher than the frequency of the check of the reception
quality of the second tuner alternative broadcast channel
using the third tuner, at least when a level of a reception
quality of the first tuner is not sufficiently superior and a
level of a reception quality of the second tuner is suffi-
ciently superior. The alternative broadcastchannel check
unit executes the check of the reception quality of the
second tuner alternative broadcast channel using the
third tuner at the frequency higher than the frequency of
the check of the reception quality of the first tuner alter-
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native broadcast channel using the third tuner, at least
when the level of the reception quality of the first tuner
is sufficiently superior and the level of the reception qual-
ity of the second tuner is not sufficiently superior.
[0011] According to the broadcast reception device, in
the case in which the first tuner and the second tuner
receive the different broadcast channels, when the check
of the reception quality of the first tuner alternative broad-
cast channel to be the broadcast channel broadcasting
the same content as the broadcast channel being re-
ceived by the first tuner and the check of the reception
quality of the second tuner alternative broadcast channel
to be the broadcast channel broadcasting the same con-
tent as the broadcast channel being received by the sec-
ond tuner are executed using the third tuner, the check
of the reception quality of the alternative broadcast chan-
nel of the tuner having the deteriorated reception quality
in the first tuner and the second tuner is executed at the
higher frequency. Therefore, it can be anticipated that
the check of the reception quality of the alternative broad-
cast channel of the tuner having the deteriorated recep-
tion quality is completed more quickly.

[0012] Meanwhile, in the tuner not having a sufficiently
superior reception quality in the first tuner and the second
tuner, the probability that network following should be
performed in the near future is high as compared with
the other tuner, when the reception quality of the other
tuner is sufficiently superior.

[0013] Therefore, accordingtothe broadcastreception
device, it can be anticipated that the network following is
quickly executed on the tuner having the deteriorated
reception quality, even when the reception quality of any
one of the first tuner and the second tuner is deteriorated.
[0014] Accordingto an embodiment, there may be pro-
vided a broadcast reception device, wherein the alterna-
tive broadcast channel check unit executes the check of
the reception quality of the first tuner alternative broad-
cast channel using the third tuner and the check of the
reception quality of the second tuner alternative broad-
cast channel using the third tuner alternately and repet-
itively, the alternative broadcast channel check unit sets
a time length when the check of the reception quality of
the first tuner alternative broadcast channel is executed
to be longer than a time length when the check of the
reception quality of the second tuner alternative broad-
cast channel is executed, at least when the level of the
reception quality of the first tuner is not sufficiently supe-
rior and the level of the reception quality of the second
tuner is sufficiently superior, and the alternative broad-
cast channel check unit sets the time length when the
check of the reception quality of the second tuner alter-
native broadcast channel is executed to be longer than
the time length when the check of the reception quality
of the first tuner alternative broadcast channel is execut-
ed, at least when the level of the reception quality of the
first tuner is sufficiently superior and the level of the re-
ception quality of the second tuner is not sufficiently su-
perior.
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[0015] According to an embodiment, there may be pro-
vided a broadcast reception device, wherein the alterna-
tive broadcast channel check unit executes the check of
the reception quality of the first tuner alternative broad-
cast channel using the third tuner and the check of the
reception quality of the second tuner alternative broad-
cast channel using the third tuner alternately and repet-
itively, the alternative broadcast channel check unit sets
a ratio of a time length when the check of the reception
quality of the first tuner alternative broadcast channel is
executed to atime length when the check of the reception
quality of the second tuner alternative broadcast channel
is executed to be larger than a ratio of the number of first
tuner alternative broadcast channels to the number of
second tuner alternative broadcast channels, at least
when the level of the reception quality of the first tuner
is not sufficiently superior and the level of the reception
quality of the second tuner is sufficiently superior, and
the alternative broadcast channel check unit sets a ratio
of the time length when the check of the reception quality
of the second tuner alternative broadcast channel is ex-
ecuted to the time length when the check of the reception
quality of the first tuner alternative broadcast channel is
executed to be larger than a ratio of the number of second
tuner alternative broadcast channels to the number of
first tuner alternative broadcast channels, at least when
the level of the reception quality of the first tuner is suf-
ficiently superior and the level of the reception quality of
the second tuner is not sufficiently superior.

[0016] In this way, when the reception quality of one
of the first tuner and the second tuner is not sufficiently
superior and the reception quality of the other tuner is
sufficiently superior, it can be guaranteed that the check
of the entire reception qualities of the alternative broad-
cast channels of the tuner not having the sufficiently su-
perior reception quality is completed before the check of
the entire reception qualities of the alternative broadcast
channels of the other tuner.

[0017] Here, the broadcast reception device that alter-
nately executes the check of the reception quality of the
first tuner alternative broadcast channel and the check
of the reception quality of the second tuner alternative
broadcast channel is preferably configured such that the
alternative broadcast channel check unit executes the
first check of the reception quality of the first tuner alter-
native broadcast channel before the first check of the
reception quality of the second tuner alternative broad-
cast channel, at least when the level of the reception
quality of the first tuner is not sufficiently superior and the
level of the reception quality of the second tuner is suffi-
ciently superior, and executes the first check of the re-
ception quality of the second tuner alternative broadcast
channel before the first check of the reception quality of
the first tuner alternative broadcast channel, at least
when the level of the reception quality of the first tuner
is sufficiently superior and the level of the reception qual-
ity of the second tuner is not sufficiently superior.
[0018] Itis preferable that there is provided the broad-
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cast reception device, wherein the alternative broadcast
channel check unit executes the check of the reception
quality of the first tuner alternative broadcast channel us-
ing the third tuner at the same frequency as the check of
the reception quality of the second tuner alternative
broadcast channel using the third tuner, at least when
both levels of the reception quality of the first tuner and
the reception quality of the second tuner are sufficiently
superior.

[0019] Accordingto an embodiment, there may be pro-
vided a broadcast reception device, wherein the alterna-
tive broadcast channel check unit executes the check of
the reception quality of the first tuner alternative broad-
cast channel using the third tuner at the same frequency
as the check of the reception quality of the second tuner
alternative broadcast channel using the third tuner, at
least when both the levels of the reception quality of the
first tuner and the reception quality of the second tuner
are not sufficiently superior.

[0020] Accordingto an embodiment, there may be pro-
vided a broadcast reception device, wherein the alterna-
tive broadcast channel check unit executes the check of
the reception quality of the first tuner alternative broad-
cast channel using the third tuner at the frequency higher
than the frequency of the check of the reception quality
of the second tuner alternative broadcast channel using
the third tuner, at least when both the levels of the recep-
tion quality of the first tuner and the reception quality of
the second tuner are not sufficiently superior.

[0021] According to another embodiment of the
present invention, there is provided a broadcast recep-
tion device including a first tuner, a second tuner, and a
third tuner. The broadcast reception device includes an
alternative broadcast channel check unit which checks
a reception quality of a first tuner alternative broadcast
channel to be a broadcast channel broadcasting the
same content as a broadcast channel being received by
the first tuner and checks a reception quality of a second
tuner alternative broadcast channel to be a broadcast
channel broadcasting the same content as a broadcast
channel being received by the second tuner, using the
third tuner, when the first tuner and the second tuner
receive different broadcast channels; and a network fol-
lowing execution unit which changes the broadcast chan-
nel received by the first tuner to the first tuner alternative
broadcast channel where the reception quality checked
by the alternative broadcast channel check unit is supe-
rior at a first predetermined opportunity and changes the
broadcast channel received by the second tuner to the
second tuner alternative broadcast channel where the
reception quality checked by the alternative broadcast
channel check unitis superior at a second predetermined
opportunity. The alternative broadcast channel check
unit executes the check of the reception quality of the
first tuner alternative broadcast channel using the third
tuner and the check of the reception quality of the second
tuner alternative broadcast channel using the third tuner
alternately. The alternative broadcast channel check unit
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executes the first check of the reception quality of the
first tuner alternative broadcast channel before the first
check of the reception quality of the second tuner alter-
native broadcast channel, at least when a level of a re-
ception quality of the first tuner is not sufficiently superior
and a level of a reception quality of the second tuner is
sufficiently superior. The alternative broadcast channel
check unitexecutes the first check of the reception quality
of the second tuner alternative broadcast channel before
the first check of the reception quality of the first tuner
alternative broadcast channel, at least when the level of
the reception quality of the first tuner is sufficiently supe-
rior and the level of the reception quality of the second
tuner is not sufficiently superior.

[0022] According to the broadcast reception device, in
the case in which the first tuner and the second tuner
receive the differentbroadcast channels, when the check
of the reception quality of the first tuner alternative broad-
cast channel to be the broadcast channel broadcasting
the same content as the broadcast channel being re-
ceived by the first tuner and the check of the reception
quality of the second tuner alternative broadcast channel
to be the broadcast channel broadcasting the same con-
tent as the broadcast channel being received by the sec-
ond tuner are executed alternately using the third tuner,
the check of the reception quality of the alternative broad-
cast channel of the tuner having the deteriorated recep-
tion quality in the first tuner and the second tuner starts
before the check of the reception quality of the alternative
broadcast channel of the other tuner. Therefore, it can
be anticipated that the check of the reception quality of
the alternative broadcast channel of the tuner having the
deteriorated reception quality is completed more quickly.
[0023] Meanwhile, in the tuner not having a sufficiently
superior reception quality in the first tuner and the second
tuner, the probability that network following should be
performed in the near future is high as compared with
the other tuner, when the reception quality of the other
tuner is sufficiently superior.

[0024] Therefore, according to the broadcastreception
device, it can be anticipated that the network following is
quickly executed on the tuner having the deteriorated
reception quality, even when the reception quality of any
one of the first tuner and the second tuner is deteriorated.
[0025] Here, each broadcast reception device de-
scribed above may be a broadcast reception device that
is mounted on a vehicle.

[0026] In addition, each broadcast reception device
described above may be a broadcast reception device
that receives FM radio broadcast broadcasted after data
is multiplexed on audio by a radio data system (RDS). In
this case, the broadcast channel is a frequency channel
of the FM radio broadcast.

[0027] As described above, according to the present
invention, when a reception state of a first tuner or a sec-
ond tuner is deteriorated in a broadcast reception device
including three tuners of first, second, and third tuners
and using the first tuner and the second tuner for receiv-
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ing different broadcast channels, the broadcast channel
received by the tuner having the deteriorated reception
state can be quickly changed to other broadcast channel
broadcasting the same program as the broadcast chan-
nel during reception and having a superior reception
state.

Brief Description of Drawings
[0028]

Fig. 1 is a block diagram illustrating a configuration
of a radio broadcast reception system according to
an embodiment of the present invention.

Fig. 2 is a diagram illustrating a station list and an
AF list according to an embodiment of the present
invention.

Fig. 3 is a diagram illustrating an example of an AF
check operation according to an embodiment of the
present invention.

Fig. 4 is a flowchart illustrating an AF check mode
setting process according to an embodiment of the
present invention.

Fig. 5 is a diagram illustrating an example of an AF
check operation according to an embodiment of the
present invention.

Fig. 6 is a diagram illustrating an example of an AF
check operation according to an embodiment of the
present invention.

Fig. 7 is a diagram illustrating an example of an AF
check operation according to an embodiment of the
present invention.

[0029] Hereinafter, embodiments of the presentinven-
tion will be described using an example of an application
to a radio broadcast reception system for receiving FM
radio broadcast broadcasted after a data signal is multi-
plexed on audio by a radio data system (RDS).

[0030] Here, the radio broadcast reception system ac-
cording to this embodimentis a radio broadcastreception
system of which a position varies, such as a radio broad-
cast reception system mounted on a vehicle.

[0031] Fig. 1 illustrates a configuration of the radio
broadcast reception system according to this embodi-
ment.

[0032] As illustrated in Fig. 1, the radio broadcast re-
ception system includes aforeground tuner unit 1, aback-
ground tuner 2, an amplifier 3, a communication interface
4, a control unit 5, an operation unit 6, a display unit 7, a
memory 8, an output selector 9, a speaker 100, and a
rear audio output system 101.

[0033] In addition, the foreground tuner unit 1 includes
a first tuner 11 and a second tuner 12.

[0034] In addition, the first tuner 11 of the foreground
tunerunit 1includes a frontend 111 receiving afrequency
channel set as an FM reception channel and outputting
an intermediate frequency signal, a synthesis unit 112,
a selector 113, an FM demodulation unit 114, and an
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RDS decoder 115.

[0035] Here,thefrontend 111 outputs the intermediate
frequency signal to the selector 113 and the synthesis
unit 112. The synthesis unit 112 performs phase diversity
for adjusting phases of the intermediate frequency signal
input from the frontend 111 and an intermediate frequen-
cy signal input from a front end 121 of the second tuner
12 to be described below and synthesizing the interme-
diate frequency signals and outputs a synthesized inter-
mediate frequency signal to the selector 113.

[0036] The selector 113 outputs one of the intermedi-
ate frequency signal input from the frontend 111 and the
intermediate frequency signal input from the synthesis
unit 112 to the FM demodulation unit 114 and the FM
demodulation unit 114 executes FM demodulation on the
intermediate frequency signal output from the selector
113 and outputs a demodulated audio signal to the output
selector 9.

[0037] Inaddition, when a data signal transmitted after
being multiplexed on an audio signal by the RDS (radio
data system) is included in the signal demodulated by
the FM demodulation unit 114, the RDS decoder 115
decodes data from the data signal and transmits the data
to the control unit 5. Here, a program identifier Pl to be
an identifier of a program FM-broadcasted from a station
of the frequency channel set as the FM reception channel
and AF showing a frequency of a frequency channel
broadcasting the same program are included in the data
obtained by decoding the data signal.

[0038] Inaddition, the frontend 111 transmits informa-
tion regarding a reception quality of FM broadcast of the
FM reception channel, such as reception field strength
and an SN ratio of the FM reception channel, multipath
noise, and adjacent noise, as reception quality informa-
tion to the control unit 5.

[0039] Next, the second tuner 12 of the foreground tun-
er unit 1 includes a front end 121 receiving a frequency
channel set as an FM reception channel and outputting
an intermediate frequency signal, an FM demodulation
unit 122, and an RDS decoder 123.

[0040] Here,thefrontend 121 outputs the intermediate
frequency signal to the synthesis unit 112 of the first tuner
11 and the FM demodulation unit 122. In addition, the
FM demodulation unit 122 executes FM demodulation
on the intermediate frequency signal output from the front
end 121 and outputs a demodulated audio signal to the
output selector 9.

[0041] In addition, when the data signal described
above is included in the signal demodulated by the FM
demodulation unit 122, the RDS decoder 123 decodes
data from a data signal and transmits the data to the
control unit 5. In addition, the front end 121 transmits
information regarding a reception quality of FM broadcast
of the FM reception channel, such as reception field
strength and an SN ratio of the FM reception channel,
multipath noise, and adjacent noise, as reception quality
information to the control unit 5.

[0042] Next, the output selector 9 can selectively out-
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putone of the audio signal output by the FM demodulation
unit 114 of the first tuner 11 and the audio signal output
by the FM demodulation unit 122 of the second tuner 12
to the amplifier 3 and the amplifier 3 amplifies the audio
signal output from the output selector 9 and outputs the
audio signal from the speaker 100.

[0043] In addition, the output selector 9 can selectively
output one of the audio signal output by the FM demod-
ulation unit 114 of the first tuner 11 and the audio signal
output by the FM demodulation unit 122 of the second
tuner 12 to the communication interface 4. The commu-
nication interface 4 transmits the audio signal output from
the output selector 9 to the rear audio output system 101
and the rear audio output system 101 outputs the trans-
mitted audio signal to a user of a rear seat of a vehicle.
More specifically, the rear audio output system 101 out-
puts the audio signal transmitted from the communication
interface 4 to a headphone for the user of the rear seat.
[0044] Next, the background tuner 2 includes a front
end 31 that receives a frequency channel set as an FM
reception channel and outputs anintermediate frequency
signal, an FM demodulation unit 32 that executes FM
demodulation on the intermediate frequency signal out-
put from the front end 31, and an RDS decoder 33.
[0045] Here, when the data signal described above is
included in the signal demodulated by the FM demodu-
lation unit 32, the RDS decoder 33 decodes data from
the data signal and transmits the data to the control unit 5.
[0046] In addition, the front end 31 transmits informa-
tion regarding a reception quality of FM broadcast of the
FM reception channel, such as reception field strength
and an SN ratio of the FM reception channel, multipath
noise, and adjacent noise, as reception quality informa-
tion to the control unit 5.

[0047] In this configuration, when an output of a fre-
quency channel designated by the user from only the
speaker 100 is commanded by the user through the op-
eration unit 6, the control unit 5 sets the frequency chan-
nel designated by the user as the FM reception channel
to the front end 111 of the first tuner 11 and the front end
121 of the second tuner 12, causes the selector 113 of
the first tuner 11 to output the intermediate frequency
signal input from the synthesis unit 112 to the FM de-
modulation unit 114 of the first tuner 11, and causes the
output selector 9 to output the audio signal input from the
FM demodulation unit 114 of the first tuner 11 to the am-
plifier 3.

[0048] As aresult, reception of the frequency channel
designated by the user and an output of audio of a pro-
gram received by the frequency channel from the speak-
er 100 are performed using a phase diversity method
using the first tuner 11 and the second tuner 12.

[0049] In addition, when an output of the frequency
channel designated by the user from only the rear audio
output system 101 is commanded by the user through
the operation unit 6, the control unit 5 sets the frequency
channel designated by the user as the FM reception
channel to the front end 111 of the first tuner 11 and the
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front end 121 of the second tuner 12, causes the selector
113 of the first tuner 11 to output the intermediate fre-
quency signal input from the synthesis unit 112 to the FM
demodulation unit 114 of the first tuner 11, and causes
the output selector 9 to output the audio signal input from
the FM demodulation unit 114 of the first tuner 11 to the
communication interface 4.

[0050] As aresult, reception of the frequency channel
designated by the user and an output of audio of a pro-
gram received by the frequency channel from the rear
audio output system 101 are performed using the phase
diversity method using the first tuner 11 and the second
tuner 12.

[0051] In addition, when an output of a first frequency
channel designated by the user from the speaker 100
and an output of a second frequency channel designated
by the user from the rear audio output system 101 are
commanded by the user through the operation unit 6, the
control unit 5 sets the first frequency channel as the FM
reception channel to the front end 111 of the first tuner
11 and causes the selector 113 of the first tuner 11 to
output the intermediate frequency signal input from the
front end 111 of the first tuner 11 to the FM demodulation
unit 114 of the first tuner 11. The control unit 5 sets the
second frequency channel as the FM reception channel
to the front end 121 of the second tuner 12 and causes
the output selector 9 to output the audio signal input from
the FM demodulation unit 114 of the first tuner 11 to the
amplifier 3 and to output the audio signal input from the
FM demodulation unit 122 of the second tuner 12 to the
communication interface 4.

[0052] As aresult, reception of the firstfrequency chan-
nel using the first tuner 11, an output of the audio of the
program received by the frequency channel from the
speaker 100, reception of the second frequency channel
using the second tuner 12, and an output of the audio of
the program received by the frequency channel from the
rear audio output system 101 are performed.

[0053] Next, Fig. 2 illustrates a station list, a first tuner
AF list, and a second tuner AF list stored in the memory
8 in this embodiment.

[0054] Asillustrated in Fig. 2A, the station list is a list
in which a frequency and a reception quality of each fre-
quency channel are registered for each frequency chan-
nel that can be received at the present time.

[0055] In addition, as illustrated in Fig. 2B1, the first
tuner AF list is a table in which an alternative frequency
to be a frequency of each frequency channel and a re-
ception quality of each frequency channel are registered
for each frequency channel that broadcasts the same
program as the frequency channel received by the first
tuner 11.

[0056] Inaddition, asillustratedin Fig. 2B2, the second
tuner AF list is a table in which an alternative frequency
to be a frequency of each frequency channel and a re-
ception quality of each frequency channel are registered
for each frequency channel that broadcasts the same
program as the frequency channel received by the sec-
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ond tuner 12.

[0057] In a configuration of the radio broadcast recep-
tion system, the control unit 5 executes a process for
investigating the frequencies and the reception qualities
of the frequency channels, which can be received at the
present time, using the background tuner 2 and register-
ing the frequencies and the reception qualities in the sta-
tion list.

[0058] That is, as illustrated in Fig. 3, the control unit
5 executes the following operation during a period of time
slots TS allocated to the station search among time slots
TS allocated alternately to the AF check and the station
search in advance.

[0059] Thatis, the control unit 5 sequentially sets each
frequency channel to a target channel, sets the target
channel as the FM reception channel to the front end 31
of the background tuner 2, and executes a reception op-
eration of the target channel. Thereby, as described
above, when a reception quality of the target channel is
calculated from the reception quality information trans-
mitted from the front end 31 and the reception quality is
at a level where broadcast can be normally received, the
control unit 5 executes an operation for registering the
frequency of the target channel and the calculated re-
ception quality in the station list during the period of the
time slots TS allocated to the station search.

[0060] Inaddition, the control unit5 executes a process
for displaying a list of frequencies of broadcast stations
registered in the station list on the display unit 7 and re-
ceiving a frequency of a broadcast station selected from
the list by the user as the frequency of the frequency
channel received by the first tuner 11 or the second tuner
12, according to a user operation of the operation unit 6.
[0061] Next, the control unit 5 executes a process for
investigating a frequency and a reception quality of a
frequency channel broadcasting the same program as
the frequency channels received by the first tuner 11 and
the second tuner 12 and registering the frequency and
the reception quality in the first tuner AF list or the second
tuner AF list, using the background tuner 2.

[0062] That is, when the same frequency channel is
received by the first tuner 11 and the second tuner 12,
first, the control unit 5 specifies the frequency of the fre-
quency channel broadcasting the same program as the
frequency channel received by the first tuner 11 from AF
or Pl transmitted from the RDS decoder 115 of the first
tuner 11 and registers the frequency in the first tuner AF
list.

[0063] In addition, as illustrated in Fig. 3, during the
period of the time slots TS allocated to the AF check
among the time slots TS allocated alternately to the AF
check and the station search in advance, the control unit
5 executes the following first tuner AF check operation.
That is, if a current time becomes a start time of a first
time slot TS allocated to the AF check, the control unit 5
starts the first tuner AF check operation and if the current
time becomes an end time of the first time slot TS allo-
cated to the AF check, the control unit 5 temporarily stops
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the first tuner AF check operation. Then, if the current
time becomes the starttime of the time slot TS, the control
unit 5 resumes the temporarily stopped first tuner AF
check operation and if the current time becomes the end
time of the time slot TS, the control unit 5 temporarily
stops the first tuner AF check operation. The control unit
5 executes the above process repetitively thereafter.
[0064] In the first tuner AF check operation, first, the
control unit 5 sets a frequency channel of a frequency
registered in a head of the first tuner AF list as the target
channel, sets the target channel as the FM reception
channel to the front end 31 of the background tuner 2,
and executes the reception operation of the target chan-
nel. Thereby, as described above, the control unit 5 cal-
culates the reception quality of the target channel from
the reception quality information transmitted from the
frontend 31 and registers the calculated reception quality
of the target channel as the reception quality of the fre-
quency channel set as the target channel in the first tuner
AF list. Then, the control unit 5 updates the target channel
with a frequency channel of a frequency registered in the
first tuner AF list after the target channel, sets the target
channel as the FM reception channel to the front end 31
of the background tuner 2, and executes the reception
operation of the target channel. Thereby, as described
above, the control unit 5 calculates the reception quality
of the target channel from the reception quality informa-
tion transmitted from the front end 31 and registers the
calculated reception quality of the target channel as the
reception quality of the frequency channel set as the tar-
get channel in the first tuner AF list. The control unit 5
executes the above process repetitively thereafter. How-
ever, when the target channel is a frequency channel of
a frequency registered in a tail of the first tuner AF list, a
frequency channel of a frequency registered in the first
tuner AF list after the target channel, that is, a frequency
channel set as a next target channel is set as the fre-
quency channel of the frequency registered in the head
of the first tuner AF list.

[0065] Meanwhile, when different frequency channels
are received by the first tuner 11 and the second tuner
12, the control unit 5 executes a process for investigating
a frequency and a reception quality of a frequency chan-
nel broadcasting the same program as the frequency
channels received by the first tuner 11 and the second
tuner 12 and registering the frequency and the reception
quality in the first tuner AF list and the second tuner AF
list, using the background tuner 2, as follows.

[0066] That s, the control unit 5 first specifies the fre-
quency of the frequency channel broadcasting the same
program as the frequency channel received by the first
tuner 11 from AF or Pl transmitted from the RDS decoder
115 of the first tuner 11 and registers the frequency in
the first tuner AF list. In addition, the control unit 5 spec-
ifies the frequency of the frequency channel broadcasting
the same program as the frequency channel received by
the second tuner 12 from AF or Pl transmitted from the
RDS decoder 123 of the second tuner 12 and registers
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the frequency in the second tuner AF list.

[0067] Next, the control unit5 starts an AF check mode
setting process.
[0068] Fig. 4 illustrates a sequence of the AF check

mode setting process.

[0069] As illustrated in Fig. 4, in this process, first, the
control unit 5 calculates a current reception quality of the
first tuner 11 from the reception quality information trans-
mitted from the front end 111 of the first tuner 11 (step
402) and calculates a currentreception quality of the sec-
ond tuner 12 from the reception quality information trans-
mitted from the front end 121 of the second tuner 12 (step
404).

[0070] Inaddition, the control unit 5 determines wheth-
er both levels of the current reception quality of the first
tuner 11 and the current reception quality of the second
tuner 12 are "high" (step 406).

[0071] Here, in this embodiment, a level of "high" and
a level of "low" are used as the levels of the reception
quality. The level of "high" is a level where broadcast can
be received in a sufficiently superior state and the level
of "low" is a level where the broadcast can be normally
received, but the reception quality is inferior to the recep-
tion quality in the case of the level of "high".

[0072] In addition, when both levels of the current re-
ception quality of the first tuner 11 and the current recep-
tion quality of the second tuner 12 are "high" (step 406),
the control unit 5 sets an equal mode as the AF check
mode (step 408) and returns to the process from step
402.

[0073] Meanwhile, when both levels of the current re-
ception quality of the first tuner 11 and the current recep-
tion quality of the second tuner 12 are not "high", the
control unit 5 determines whether the level of the current
reception quality of the first tuner 11 is "low" and the level
of the current reception quality of the second tuner 12 is
"high" (step 410). When a determination resultis yes, the
control unit 5 sets a first tuner preferential mode as the
AF check mode (step 412) and returns to the process
from step 402.

[0074] In addition, when the level of the current recep-
tion quality of the first tuner 11 is not "low" or the level of
the current reception quality of the second tuner 12 is not
"high" (step 410), the control unit 5 determines whether
the level of the current reception quality of the first tuner
11 is "high" and the level of the current reception quality
of the second tuner 12 is "low" (step 414). When a de-
termination result is yes, the control unit 5 sets a second
tuner preferential mode as the AF check mode (step 416)
and returns to the process from step 402.

[0075] In addition, when the level of the current recep-
tion quality of the first tuner 11 is not "high" or the level
of the current reception quality of the second tuner 12 is
not "low" (step 414), that is, when both the levels of the
current reception quality of the first tuner 11 and the cur-
rent reception quality of the second tuner 12 are "low",
the control unit 5 sets the first tuner preferential mode as
the AF check mode (step 418) and returns to the process
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from step 402. However, in step 418, the equal mode
may be set as the AF check mode.

[0076] The AF check mode setting process executed
by the control unit 5 has been described.

[0077] Ifthe first AF check mode is set by the AF check
mode setting process, the control unit 5 starts an AF
check process.

[0078] Here,the AF check processis executed accord-
ing to the set AF check mode.

[0079] Thatis, inthe AF check process, when the equal
mode is set as the AF check mode, the control unit 5
alternately allocates the individual time slots TS allocated
to the AF check among the time slots TS allocated alter-
nately to the AF check and the station search in advance
as illustrated in Fig. 3 to time slots TS for a first tuner AF
check and time slots TS for a second tuner AF check as
illustrated in Fig. 5A.

[0080] In addition, the first tuner AF check operation is
executed during a period of the time slots TS for the first
tuner AF check and the second tuner AF check operation
is executed during a period of the time slots TS for the
second tuner AF check.

[0081] That s, if a current time becomes a start time
of a first time slot TS for the first tuner AF check, the
control unit 5 starts the first tuner AF check operation and
if the current time becomes an end time of the first time
slot TS for the first tuner AF check, the control unit 5
temporarily stops the first tuner AF check operation.
Then, if the current time becomes the start time of the
time slot TS for the first tuner AF check, the control unit
5 resumes the temporarily stopped first tuner AF check
operation and if the current time becomes the end time
of the time slot TS for the first tuner AF check, the control
unit 5 temporarily stops the first tuner AF check operation.
The controlunit5 executes the above process repetitively
thereafter.

[0082] Likewise, if the current time becomes a start
time of a first time slot TS for the second tuner AF check,
the control unit 5 starts the second tuner AF check op-
eration and if the current time becomes an end time of
the first time slot TS for the second tuner AF check, the
control unit 5 temporarily stops the second tuner AF
check operation. Then, if the current time becomes the
start time of the time slot TS for the second tuner AF
check, the control unit5 resumes the temporarily stopped
second tuner AF check operation and if the current time
becomes the end time of the time slot TS for the second
tuner AF check, the control unit 5 temporarily stops the
second tuner AF check operation. The control unit 5 ex-
ecutes the above process repetitively thereafter.

[0083] Here, in the second tuner AF check operation,
first, the control unit 5 sets a frequency channel of a fre-
quency registered in a head of the second tuner AF list
as the target channel, sets the target channel as the FM
reception channel to the front end 31 of the background
tuner 2, and executes the reception operation of the tar-
get channel. Thereby, as described above, the control
unit 5 calculates the reception quality of the target chan-



15 EP 3 160 064 A1 16

nel from the reception quality information transmitted
from the front end 31 and registers the calculated recep-
tion quality of the target channel as the reception quality
of the frequency channel set as the target channel in the
second tuner AF list. Then, the control unit 5 updates the
target channel with a frequency channel of a frequency
registered in the second tuner AF list after the target
channel, sets the target channel as the FM reception
channel to the front end 31 of the background tuner 2,
and executes the reception operation of the target chan-
nel. Thereby, as described above, the control unit 5 cal-
culates the reception quality of the target channel from
the reception quality information transmitted from the
frontend 31 and registers the calculated reception quality
of the target channel as the reception quality of the fre-
quency channel set as the target channel in the second
tuner AF list. The control unit 5 executes the above proc-
ess repetitively thereafter. However, when the target
channelis a frequency channel of a frequency registered
in a tail of the second tuner AF list, a frequency channel
of a frequency registered in the second tuner AF list after
the target channel, that is, a frequency channel set as a
next target channel is set as the frequency channel of
the frequency registered in the head of the second tuner
AF list.

[0084] Next, in the AF check process, when the first
tuner preferential mode is set as the AF check mode, the
control unit 5 allocates the individual time slots TS allo-
cated to the AF check among the time slots TS allocated
alternately to the AF check and the station search in ad-
vance as illustrated in Fig. 3 to the time slots TS for the
first tuner AF check and the time slots TS for the second
tuner AF check as illustrated in Fig. 5B. Here, the allo-
cation of the time slots TS for the first tuner AF check
and the time slots TS for the second tuner AF check is
performed such that a ratio of the number of time slots
TS for the first tuner AF check appearing during a pre-
determined period and the number of time slots TS for
the second tuner AF check appearing during the prede-
termined period becomes n : m (however, n > m). That
is, the number of time slots TS for the first tuner AF check
appearing during the predetermined period is set to be
larger than the number of time slots TS for the second
tuner AF check appearing during the predetermined pe-
riod. Here, values of n and m are previously determined
to satisfy n > m. In Fig. 5B, n =2 and m = 1 are set and
the ratio of the number of time slots TS for the first tuner
AF check and the number of time slots TS for the second
tuner AF check is 2:1.

[0085] In addition, in the allocation of the time slots TS
for the first tuner AF check and the time slots TS for the
second tuner AF check, the time slot TS for the first tuner
AF check is first allocated to the time slot TS for the AF
check.

[0086] In addition, the above-mentioned first tuner AF
check operation is executed in a period of the time slots
TS for the first tuner AF check and the above-mentioned
second tuner AF check operation is executed during a
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period of the time slots TS for the second tuner AF check.
[0087] Next,inthe AF check process, when the second
tuner preferential mode is set as the AF check mode, the
control unit 5 allocates the individual time slots TS allo-
cated to the AF check among the time slots TS allocated
alternately to the AF check and the station search in ad-
vance as illustrated in Fig. 3 to the time slots TS for the
first tuner AF check and the time slots TS for the second
tuner AF check as illustrated in Fig. 5C. Here, the allo-
cation of the time slots TS for the first tuner AF check
and the time slots TS for the second tuner AF check is
performed such that a ratio of the number of time slots
TS for the first tuner AF check appearing during the pre-
determined period and the number of time slots TS for
the second tuner AF check appearing during the prede-
termined period becomes m:n (however, n > m). That s,
the number of time slots TS for the second tuner AF check
appearing during the predetermined period is set to be
larger than the number of time slots TS for the first tuner
AF check appearing during the predetermined period.
Here, values of n and m are previously determined to
satisfy n > m. In Fig. 5C, n=2 and m = 1 are set and the
ratio of the number of time slots TS for the first tuner AF
check and the number of time slots TS for the second
tuner AF check is 1:2.

[0088] In addition, in the allocation of the time slots TS
for the first tuner AF check and the time slots TS for the
second tuner AF check, the time slot TS for the second
tuner AF check is first allocated to the time slot TS for
the AF check.

[0089] In addition, the above-mentioned first tuner AF
check operation is executed in the period of the time slots
TS for the first tuner AF check and the above-mentioned
second tuner AF check operation is executed during the
period of the time slots TS for the second tuner AF check.
[0090] As such, the allocation of the time slots TS for
the first tuner AF check and the time slots TS for the
second tuner AF check in the firsttuner preferential mode
and the second tuner preferential mode is performed, so
that the AF check of the tuner having a deteriorated re-
ception quality in the first tuner 11 and the second tuner
12 is performed at the higher frequency. Therefore, it can
be anticipated that the AF check of the tuner having the
deteriorated reception quality is completed more quickly.
[0091] Meanwhile, in the tuner having the deteriorated
reception quality in the firsttuner 11 and the second tuner
12, the probability that network following should be per-
formed in the near future is high as compared with the
other tuner. Therefore, the allocation of the time slots TS
is performed as described above. Thereby, it can be an-
ticipated that a network following (NF) operation is quickly
executed on the tuner having the deteriorated reception
quality, even when the reception quality of any one of the
first tuner 11 and the second tuner 12 is deteriorated.
The NF operation is described in detail later.

[0092] The process for registering the frequencies and
the reception qualities in the first tuner AF list and the
second tuner AF list by the control unit 5 has been de-
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scribed.

[0093] Meanwhile, in the AF check process, when the
first tuner preferential mode is set as the AF check mode,
the control unit 5 may perform the allocation of the time
slots TS for the first tuner AF check and the time slots
TS for the second tuner AF check, as illustrated in Fig.
6A. When the second tuner preferential mode is set as
the AF check mode, the control unit 5 may perform the
allocation of the time slots TS for the first tuner AF check
and the time slots TS for the second tuner AF check, as
illustrated in Fig. 6B.

[0094] That is, when the first tuner preferential mode
is set as the AF check mode, the time slots TS are alter-
nately allocated to the AF check and the station search,
as illustrated in Fig. 6A. In addition, the individual time
slots TS allocated to the AF check are alternately allo-
cated to the time slots TS for the first tuner AF check and
the time slots TS for the second tuner AF check. In ad-
dition, a time length of the time slot TS for the first tuner
AF check and a time length of the time slot TS for the
second tuner AF check are set such that a ratio of the
time length of the time slot TS for the first tuner AF check
and the time length of the time slot TS for the second
tuner AF check becomes n:m (however, n > m), that is,
the time length of the time slot TS for the first tuner AF
check becomes longer than the time length of the time
slot TS for the second tuner AF check. In addition, in the
allocation of the time slots TS for the first tuner AF check
and the time slots TS for the second tuner AF check, the
time slot TS for the first tuner AF check is first allocated
to the time slot TS of the AF check.

[0095] In addition, when the second tuner preferential
mode is set as the AF check mode, the time slots TS are
alternately allocated to the AF check and the station
search, asillustrated in Fig. 6B. In addition, the individual
time slots TS allocated to the AF check are alternately
allocated to the time slots TS for the first tuner AF check
and the time slots TS for the second tuner AF check. In
addition, the time length of the time slot TS for the first
tuner AF check and the time length of the time slot TS
for the second tuner AF check are set such that a ratio
of the time length of the time slot TS for the first tuner AF
check and the time length of the time slot TS for the sec-
ond tuner AF check becomes m:n (however, n >m), that
is, the time length of the time slot TS for the second tuner
AF check becomes longer than the time length of the
time slot TS for the first tuner AF check. In addition, in
the allocation of the time slots TS for the first tuner AF
check and the time slots TS for the second tuner AF
check, the time slot TS for the second tuner AF check is
first allocated to the time slot TS of the AF check.
[0096] As illustrated in Fig. 6, even though the alloca-
tion of the time slots TS for the first tuner AF check and
the time slots TS for the second tuner AF check is per-
formed, the AF check of the tuner having a deteriorated
reception quality in the firsttuner 11 and the second tuner
12 is performed at the higher frequency. Therefore, sim-
ilar to the case illustrated in Fig. 5, it can be anticipated

10

15

20

25

30

35

40

45

50

55

10

that the NF (network following) operation is quickly exe-
cuted on the tuner having the deteriorated reception qual-
ity, even when the reception quality of any one of the first
tuner 11 and the second tuner 12 is deteriorated.
[0097] In addition, in the AF check process, when the
first tuner preferential mode is set as the AF check mode
and when the second tuner preferential mode is set as
the AF check mode, the control unit 5 may perform allo-
cation of the time slots TS for the first tuner AF check
and the time slots TS for the second tuner AF check, as
follows.

[0098] That is, when the first tuner preferential mode
is set as the AF check mode, similar to Fig. 6A, the time
slots TS are alternately allocated to the AF check and
the station search and the individual time slots TS allo-
cated to the AF check are alternately allocated to the time
slots TS for the first tuner AF check and the time slots
TS for the second tuner AF check. In addition, a time
length T1 of the time slot TS for the first tuner AF check
and a time length T2 of the time slot TS for the second
tuner AF check are set such that the ratio of the time
length T1 and the time length T2 becomes T1/T2 > k1/k2.
Here, k1 shows the number of frequency channels (fre-
quencies) registered in the firsttuner AF listand k2 shows
the number of frequency channels (frequencies) regis-
tered in the second tuner AF list. In addition, in the allo-
cation of the time slots TS for the first tuner AF check
and the time slots TS for the second tuner AF check, the
time slot TS for the first tuner AF check is first allocated
to the time slot TS of the AF check.

[0099] In addition, when the second tuner preferential
mode is set as the AF check mode, similar to Fig. 6B,
the time slots TS are alternately allocated to the AF check
and the station search and the individual time slots TS
allocated to the AF check are alternately allocated to the
time slots TS for the first tuner AF check and the time
slots TS for the second tuner AF check. In addition, the
time length T1 of the time slot TS for the first tuner AF
check and the time length T2 of the time slot TS for the
second tuner AF check are set such that a ratio of the
time length T1 and the time length T2 becomes T2/T1 >
k2/k1. In addition, in the allocation of the time slots TS
for the first tuner AF check and the time slots TS for the
second tuner AF check, the time slot TS for the second
tuner AF check is first allocated to the time slot TS of the
AF check.

[0100] As such, the allocation of the time slots TS for
the first tuner AF check and the time slots TS for the
second tuner AF check in the firsttuner preferential mode
and the second tuner preferential mode is performed, so
that it can be guaranteed that the check of the entire
reception qualities of the frequency channels registered
in the AF list of the tuner having a deteriorated reception
quality in the first tuner 11 and the second tuner 12 is
completed before the check of the entire reception qual-
ities of the frequency channels registered in the AF list
of the other tuner.

[0101] In addition, in the AF check process, when the
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first tuner preferential mode is set as the AF check mode,
the control unit 5 may perform allocation of the time slots
TS for the first tuner AF check and the time slots TS for
the second tuner AF check, as illustratedin Fig. 7A. When
the second tuner preferential mode is set as the AF check
mode, the control unit 5 may perform allocation of the
time slots TS for the first tuner AF check and the time
slots TS for the second tuner AF check, as illustrated in
Fig. 7B.

[0102] That is, when the first tuner preferential mode
is set as the AF check mode, as illustrated in Fig. 7A, the
time slots TS are alternately allocated to the AF check
and the station search. In addition, the individual time
slots TS allocated to the AF check are alternately allo-
cated to the time slots TS for the first tuner AF check and
the time slots TS for the second tuner AF check. In ad-
dition, a time length of the time slot TS for the first tuner
AF check is set as a time necessary when the reception
quality of each of the entire frequency channels (frequen-
cies) registered in the first tuner AF list is detected once
and is registered in the first tuner AF list, by the first tuner
AF check operation, and a time length of the time slot TS
for the second tuner AF check is set as a time necessary
when the reception quality of each of the entire frequency
channels (frequencies) registered in the second tuner AF
listis detected once and is registered in the second tuner
AF list. In addition, in the allocation of the time slots TS
for the first tuner AF check and the time slots TS for the
second tuner AF check, the time slot TS for the first tuner
AF check is first allocated to the time slot TS of the AF
check.

[0103] In addition, when the second tuner preferential
mode is set as the AF check mode, as illustrated in Fig.
7B, the time slots TS are alternately allocated to the AF
check and the station search. In addition, the individual
time slots TS allocated to the AF check are alternately
allocated to the time slots TS for the first tuner AF check
and the time slots TS for the second tuner AF check. In
addition, the time length of the time slot TS for the first
tuner AF check is set as a time necessary when the re-
ception quality of each of the entire frequency channels
(frequencies) registered in the first tuner AF list is detect-
ed once and is registered in the first tuner AF list, by the
first tuner AF check operation, and the time length of the
time slot TS for the second tuner AF check is set as a
time necessary when the reception quality of each of the
entire frequency channels (frequencies) registered in the
second tuner AF list is detected once and is registered
in the second tuner AF list. In addition, in the allocation
of the time slots TS for the first tuner AF check and the
time slots TS for the second tuner AF check, the time slot
TS for the second tuner AF check is first allocated to the
time slot TS of the AF check.

[0104] As illustrated in Fig. 7, even though the alloca-
tion of the time slots TS for the first tuner AF check and
the time slots TS for the second tuner AF check in the
first tuner preferential mode and the second tuner pref-
erential mode is performed, it can be guaranteed that the
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check of the entire reception qualities of the frequency
channels registered in the AF list of the tuner having a
deteriorated reception quality in the first tuner 11 and the
second tuner 12 is completed before the check of the
entire reception qualities of the frequency channels reg-
istered in the AF list of the other tuner.

[0105] Next, the control unit 5 executes the above-
mentioned NF operation as follows, using the first tuner
AF list and the second tuner AF list.

[0106] That is, in the case in which the different fre-
quency channels are received by the first tuner 11 and
the second tuner 12, when a level of the reception quality
calculated from the reception quality information trans-
mitted from the front end 111 of the first tuner 11 is lower
than a predetermined level, the control unit 5 updates
the FM reception channel of the front end 111 of the first
tuner 11 with a frequency channel of a frequency having
a best reception quality registered in the first tuner AF
list and when a level of the reception quality calculated
from the reception quality information transmitted from
the front end 121 of the second tuner 12 is lower than
the predetermined level, the control unit 5 updates the
FM reception channel of the front end 121 of the second
tuner 12 with a frequency channel of a frequency having
a best reception quality registered in the second tuner
AF list.

[0107] Here, the predetermined level is a level ob-
tained by adding a predetermined margin to, forexample,
a level of a reception quality where a frequency channel
cannot be normally received.

[0108] In addition, in the case in which the same fre-
quency channel is received by the first tuner 11 and the
second tuner 12, when any one of a level of the reception
quality calculated from the reception quality information
transmitted from the front end 111 of the first tuner 11
and a level of the reception quality calculated from the
reception quality information transmitted from the front
end 121 of the second tuner 12 is lower than the prede-
termined level, the control unit 5 updates the FM recep-
tion channel of the front end 111 of the first tuner 11 and
the FM reception channel of the front end 121 of the sec-
ond tuner 12 with the frequency channel of the frequency
having the best reception quality registered in the first
tuner AF list.

[0109] Embodiments of the present invention have
been described.

[0110] Inthe above description, an embodiment of the
present invention is described using an example of the
application to the radio broadcast reception system for
receiving the FM radio broadcast broadcasted after the
data signal is multiplexed on the audio by the RDS (radio
data system). However, this embodiment is equally ap-
plicable to digital radio broadcast performing simultane-
ous broadcast such as DAB and DAB+ and digital tele-
vision broadcast performing other simultaneous broad-
cast.
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Reference Signs List

[0111]

1 foreground tuner unit

2 background tuner

3 amplifier

4 communication interface
5 control unit

6 operation unit

7 display unit

8 memory

9 output selector

11 first tuner

12 second tuner

31 front end

32 FM demodulation unit
33 RDS decoder

100  speaker

101  rear audio output system
111 frontend

112  synthesis unit

113  selector

114  FM demodulation unit
115 RDS decoder

121  front end

122  FM demodulation unit
123 RDS decoder

Claims

1. A broadcast reception device including a first tuner

(11), a second tuner (12), and a third tuner, compris-
ing:

an alternative broadcast channel check unit
which is configured to check a reception quality
of a first tuner alternative broadcast channel to
be a broadcast channel broadcasting the same
content as a broadcast channel being received
by the first tuner (11) and to check a reception
quality of a second tuner alternative broadcast
channelto be a broadcast channel broadcasting
the same content as a broadcast channel being
received by the second tuner (12), using the third
tuner, when the first tuner (11) and the second
tuner (12) receive different broadcast channels;
and

a network following execution unit which is con-
figured to change the broadcast channel re-
ceived by the first tuner (11) to the first tuner
alternative broadcast channel where the recep-
tion quality checked by the alternative broadcast
channel check unit is superior at a first prede-
termined opportunity and to change the broad-
cast channel received by the second tuner (12)
to the second tuner alternative broadcast chan-
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nel where the reception quality checked by the
alternative broadcast channel check unit is su-
perior at a second predetermined opportunity,

wherein the alternative broadcast channel check unit
is configured to execute the check of the reception
quality of the first tuner alternative broadcast channel
using the third tuner at the frequency higher than the
frequency of the check of the reception quality of the
second tuner alternative broadcast channel using
the third tuner, at least when a level of a reception
quality of thefirsttuner (11) is not sufficiently superior
and a level of a reception quality of the second tuner
(12) is sufficiently superior, and

the alternative broadcast channel check unit is con-
figured to execute the check of the reception quality
of the second tuner alternative broadcast channel
using the third tuner at the frequency higher than the
frequency of the check of the reception quality of the
first tuner alternative broadcast channel using the
third tuner, at least when the level of the reception
quality of the first tuner (11) is sufficiently superior
and the level of the reception quality of the second
tuner (12) is not sufficiently superior.

The broadcast reception device according to claim
1, wherein

the alternative broadcast channel check unit is con-
figured to execute the check of the reception quality
of the first tuner alternative broadcast channel using
the third tuner and the check of the reception quality
of the second tuner alternative broadcast channel
using the third tuner alternately and repetitively,
the alternative broadcast channel check unit is con-
figured to set a time length when the check of the
reception quality of the first tuner alternative broad-
cast channel is executed to be longer than a time
length when the check of the reception quality of the
second tuner alternative broadcast channel is exe-
cuted, at least when the level of the reception quality
of the first tuner (11) is not sufficiently superior and
the level of the reception quality of the second tuner
(12) is sufficiently superior, and

the alternative broadcast channel check unit is con-
figured to set the time length when the check of the
reception quality of the second tuner alternative
broadcast channel is executed to be longer than the
time length when the check of the reception quality
of the first tuner alternative broadcast channel is ex-
ecuted, atleastwhen the level of the reception quality
of the first tuner (11) is sufficiently superior and the
level of the reception quality of the second tuner (12)
is not sufficiently superior.

The broadcast reception device according to claim
1, wherein

the alternative broadcast channel check unit is con-
figured to execute the check of the reception quality
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of the first tuner alternative broadcast channel using
the third tuner and the check of the reception quality
of the second tuner alternative broadcast channel
using the third tuner alternately and repetitively,
the alternative broadcast channel check unit is con-
figured to set a ratio of a time length when the check
of the reception quality of the first tuner alternative
broadcast channel is executed to a time length when
the check of the reception quality of the second tuner
alternative broadcast channel is executed to be larg-
er than a ratio of the number of first tuner alternative
broadcast channels to the number of second tuner
alternative broadcast channels, at least when the
level of the reception quality of the first tuner (11) is
not sufficiently superior and the level of the reception
quality of the second tuner (12) is sufficiently supe-
rior, and

the alternative broadcast channel check unit is con-
figured to set aratio of the time length when the check
of the reception quality of the second tuner alterna-
tive broadcast channel is executed to the time length
when the check of the reception quality of the first
tuner alternative broadcast channel is executed to
be larger than a ratio of the number of second tuner
alternative broadcast channels to the number of first
tuner alternative broadcast channels, at least when
the level of the reception quality of the first tuner (11)
is sufficiently superior and the level of the reception
quality of the second tuner (12) is not sufficiently su-
perior.

The broadcast reception device according to claim
2 or 3, wherein

the alternative broadcast channel check unit is con-
figured to execute the first check of the reception
quality of thefirst tuner alternative broadcast channel
before the first check of the reception quality of the
second tuner alternative broadcast channel, at least
when the level of the reception quality of the first
tuner (11) is not sufficiently superior and the level of
the reception quality of the second tuner (12) is suf-
ficiently superior, and

the alternative broadcast channel check unit is con-
figured to execute the first check of the reception
quality of the second tuner alternative broadcast
channel before the first check of the reception quality
of the first tuner alternative broadcast channel, at
least when the level of the reception quality of the
first tuner (11) is sufficiently superior and the level
of the reception quality of the second tuner (12) is
not sufficiently superior.

The broadcastreception device accordingtoany one
of claims 1 to 4, wherein

the alternative broadcast channel check unit is con-
figured to execute the check of the reception quality
of the first tuner alternative broadcast channel using
the third tuner at the same frequency as the check

10

15

20

25

30

35

40

45

50

55

13

of the reception quality of the second tuner alterna-
tive broadcast channel using the third tuner, at least
when both levels of the reception quality of the first
tuner (11) and the reception quality of the second
tuner (12) are sufficiently superior.

The broadcastreception device according to any one
of claims 1 to 5, wherein

the alternative broadcast channel check unit is con-
figured to execute the check of the reception quality
of the first tuner alternative broadcast channel using
the third tuner at the same frequency as the check
of the reception quality of the second tuner alterna-
tive broadcast channel using the third tuner, at least
when both the levels of the reception quality of the
firsttuner (11) and the reception quality of the second
tuner (12) are not sufficiently superior.

The broadcastreception device according to any one
of claims 1 to 5, wherein

the alternative broadcast channel check unit is con-
figured to execute the check of the reception quality
of the first tuner alternative broadcast channel using
the third tuner at the frequency higher than the fre-
quency of the check of the reception quality of the
second tuner alternative broadcast channel using
the third tuner, at least when both the levels of the
reception quality of the first tuner (11) and the recep-
tion quality of the second tuner (12) are not suffi-
ciently superior.

A broadcast reception device including a first tuner
(11), asecond tuner (12), and a third tuner, compris-

ing:

an alternative broadcast channel check unit
which is configured to check a reception quality
of a first tuner alternative broadcast channel to
be a broadcast channel broadcasting the same
content as a broadcast channel being received
by the first tuner (11) and to check a reception
quality of a second tuner alternative broadcast
channel to be a broadcast channel broadcasting
the same content as a broadcast channel being
received by the second tuner (12), using the third
tuner, when the first tuner (11) and the second
tuner (12) receive different broadcast channels;
and

a network following execution unit which is con-
figured to change the broadcast channel re-
ceived by the first tuner (11) to the first tuner
alternative broadcast channel where the recep-
tion quality checked by the alternative broadcast
channel check unit is superior at a first prede-
termined opportunity and to change the broad-
cast channel received by the second tuner (12)
to the second tuner alternative broadcast chan-
nel where the reception quality checked by the
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alternative broadcast channel check unit is su-
perior at a second predetermined opportunity,

wherein the alternative broadcast channel check unit
is configured to execute the check of the reception
quality of thefirst tuner alternative broadcast channel
using the third tuner and the check of the reception
quality of the second tuner alternative broadcast
channel using the third tuner alternately,

the alternative broadcast channel check unit is con-
figured to execute the first check of the reception
quality of thefirst tuner alternative broadcast channel
before the first check of the reception quality of the
second tuner alternative broadcast channel, at least
when a level of a reception quality of the first tuner
(11) is not sufficiently superior and a level of a re-
ception quality of the second tuner (12) is sufficiently
superior, and

the alternative broadcast channel check unit is con-
figured to execute the first check of the reception
quality of the second tuner alternative broadcast
channel before the first check of the reception quality
of the first tuner alternative broadcast channel, at
least when the level of the reception quality of the
first tuner (11) is sufficiently superior and the level
of the reception quality of the second tuner (12) is
not sufficiently superior.

The broadcastreception device accordingtoany one
of claims 1 to 8, wherein

the broadcast reception device is a broadcast recep-
tion device that is mounted on a vehicle.

The broadcastreception device accordingto any one
of claims 1 to 9, wherein

the broadcast reception device is a broadcast recep-
tion device that receives FM radio broadcast broad-
casted after data is multiplexed on audio by a radio
data system (RDS), and

the broadcast channel is a frequency channel of the
FM radio broadcast.

An alternative broadcast channel check method for
checking areception quality of afirst tuner alternative
broadcast channel to be a broadcast channel broad-
casting the same content as a broadcast channel
being received by a first tuner (11) and checking a
reception quality of a second tuner alternative broad-
castchannelto be a broadcast channel broadcasting
the same content as a broadcast channel being re-
ceived by a second tuner (12), using a third tuner,
when the first tuner (11) and the second tuner (12)
receive different broadcast channels, in a broadcast
reception device including the first tuner (11), the
second tuner (12), and the third tuner, the alternative
broadcast channel check method comprising:

a detection step of detecting a level of the re-
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ception quality of the first tuner (11) and a level
of the reception quality of the second tuner (12)
in the broadcast reception device; and

a check step of executing the check of the re-
ception quality of the first tuner alternative
broadcast channel using the third tuner at the
frequency higher than the frequency of the
check of the reception quality of the second tun-
er alternative broadcast channel using the third
tuner, when the level of the reception quality of
the first tuner (11) is not sufficiently superior and
the level of the reception quality of the second
tuner (12) is sufficiently superior in the broadcast
reception device, and executing the check of the
reception quality of the second tuner alternative
broadcast channel using the third tuner at the
frequency higher than the frequency of the
check of the reception quality of the first tuner
alternative broadcast channel using the third
tuner, when the level of the reception quality of
the first tuner (11) is sufficiently superior and the
level of the reception quality of the second tuner
(12) is not sufficiently superior.

12. An alternative broadcast channel check method for

checking areception quality of a firsttuner alternative
broadcast channel to be a broadcast channel broad-
casting the same content as a broadcast channel
being received by a first tuner (11) and checking a
reception quality of a second tuner alternative broad-
castchannelto be abroadcast channel broadcasting
the same content as a broadcast channel being re-
ceived by a second tuner (12), using a third tuner,
when the first tuner (11) and the second tuner (12)
receive different broadcast channels, in a broadcast
reception device including the first tuner (11), the
second tuner (12), and the third tuner, the alternative
broadcast channel check method comprising:

a detection step of detecting a level of the re-
ception quality of the first tuner (11) and a level
of the reception quality of the second tuner (12)
in the broadcast reception device; and

a check step of executing the check of the re-
ception quality of the first tuner alternative
broadcast channel using the third tuner and the
check of the reception quality of the second tun-
er alternative broadcast channel using the third
tuner alternately,

wherein, in the check step, when the level of the re-
ception quality of the first tuner (11) is not sufficiently
superior and the level of the reception quality of the
second tuner (12) is sufficiently superior, the first
check of the reception quality of the first tuner alter-
native broadcast channel is executed before the first
check of the reception quality of the second tuner
alternative broadcast channel and when the level of
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the reception quality of the first tuner (11) is sulffi-
ciently superior and the level of the reception quality
of the second tuner (12) is not sufficiently superior,
the first check of the reception quality of the second
tuner alternative broadcast channel is executed be-
fore the first check of the reception quality of the first
tuner alternative broadcast channel.
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FIG. 2A
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FIG. 4
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